The triaxial-vectorial magnetic field measurement method based on the quasi-steady-state solution of Bloch equation for SERF atomic magnetometry is firstly proposed by S. Seltzer and M. Romalis in 2004, which introduces dual-axis zero-crossing magnetic fields modulation [1] . The modulation frequency must be slow enough that the quasi-steady-state solution is valid, otherwise the measurement accuracy will be seriously degraded. Thus the bandwidth of the system is greatly limited. In order to enhance the bandwidth constricted by the range of modulation frequency, we investigate the response of alkali-atomic spin to highfrequency modulation field by solving the Bloch equation in a time-dependence manner. Atomic spin evolution P is described by a conventional Bloch equation
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where  denotes gyromagnetic ratio, B is magnetic field, Rp indicates pumping rate, s indicates the optical-pumping vector alongẑ axis, and Rrel is total relaxation determined by spin exchange collision, spin destruction collision and so forth. , simultaneously zero the other magnetic components. Assuming that the probing signal is determined by atomic spin alongx axis Px, then we get the response of equation (1) to the superimposition,
where P0 is the equilibrium spin polarization and   is the linewidth of magnetic-resonance 2 rel R     . Investigating the theoretical analysis (2), the response to various magnetic fields Bz is given by overlapping Lorentzian curves respectively centered at / . We numerically compute the formula and obtain the three-dimensional figure, as shown in Fig.1 (a) . 0  0  0  2  2  2  2  2  2  2  2  0  0 
Investigating the theoretical analysis (3), the response to various Bx is given by a Lorentzian curve centered at 0, whose amplitude varies with modulation frequency z  in a form of Lorentzian shape. Symmetrically, the responsive spectrum to the modulation frequency z  is given by a Lorentzian curve centered at 0, whose amplitude varies with modulation frequency 0
x  in a form of Lorentzian shape, as shown in Fig1. (b) . 
Experiments
We performed a series of experiments to validate the theoretical analyses, as shown in Fig.2 (a) and (b). Fig.2 (a) In conclusion, we give the response form of the zero-crossing magnetic modulation at high frequency for triaxial-vectorial SERF atomic magnetometer. The theory can be used to optimize modulation frequency and provide the basis for improving the bandwidth and precision of the closed-loop system.
